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bstract
Datura  metel  is considered as medicinal plants worldwide. Locally it is used as a traditional medicine due to its medicinal values.
he objective of this present work is to identify the chemical ingredients and evaluation of total phenolics contents of different crude
xtracts from the locally grown D.  metel. In  vitro  evaluation of total phenolics contents of different crude extracts was measured by
stablished Folin–Ciocalteu reagents method. The identification of chemical ingredients was carried out in various crude extracts of
.  metel  by using sensitive gas chromatography–mass spectrometry (GC–MS). The results showed from different chromatogram
hat high percentage ingredients are high molecular weight ingredients such as polyphenolics and their derivatives, flavonoids,
riterpeniods, hydrocarbons etc.  The identified high percentage chemical ingredients present in the crude extracts are biologically
ctive. The phenolic contents of crude extracts as gallic acid equivalents were found to be highest in chloroform followed by the
rder methanol > butanol > ethyl acetate > hexane extract. The identification of good number of chemical ingredients by spectrometry
ethod in various crude extracts of D.  metel  fruits might have some ecological significance. In conclusion, chloroform crude extract
ontains highest phenolics content could be used as antibiotics.
 2013 Taibah University. Production and hosting by Elsevier B.V. All rights reserved.
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.  Introduction
All the plants especially medicinal plants represent a
ich source of secondary metabolites such as antimicro-
ial, antifungal and antibacterial agents [1–3]. Recently
any scientists and researchers have compensated atten-
ion to the crude extracts and active pure compounds
solated from plants species used in herbal and traditional∗ Corresponding author. Tel.: +968 99708496.
E-mail address: hossainabi@gmail.com (M.A. Hossain).
eer review under responsibility of Taibah University.
Production and hosting by ElsevierELSEVIER
658-3655 © 2013 Taibah University. Production and hosting by
lsevier B.V. All rights reserved.
ttp://dx.doi.org/10.1016/j.jtusci.2013.06.004nt
remedies [4–6]. Now it is essential to isolate, identify
and characterize the new phytochemical components of
locally grown medicinal plants usually employed by
herbalists for the treatment of different diseases. Also
need to investigate the antimicrobial activities of locally
grown medicinal plants will expose the plants as poten-
tial sources for therapeutic agents [7–9]. Therefore, there
are some proposals on the integration of traditional
medicine in health care program has been taken in Sul-
tanate of Oman.
Datura  is one of the most important medicinal plants
locally used as a tradition medicine. The name of
Datura comes from Sanskrit Dustura [10] or dahatura. D.
metel L. is flowering plant belonging family Solanaceae.
Normally it grows up to 3 feet tall [1,4]. Principal
chemical ingredients of this plant species are tropane
alkaloids including hyoscyamine, hyoscine, littorine,
acetoxytropine, valtropine, fastusine and fastusinine
[11,12]. In addition, the fruits contains some extra
ah Univ210 M.A. Hossain et al. / Journal of Taib
chemical ingredients are as -sitosterol, triterpene, dat-
uranolone and daturadiol [13–15].
Today, it is mainly used in traditional Chinese
medicine as a treatment for asthma, chronic bronchi-
tis, chronic pain, seizures, and coma [16–19]. D.  metel
has also been used for its anesthetic, or pain-killing,
properties. D.  metel  is known as an anticholinergic,
meaning it reduces spasms by blocking the transmis-
sion of nerve impulses [13–15]. Nigerian widely used
leaves of this plant in phytomedicine to cure dis-
eases such as asthma, cough, convulsion and insanity
[13–15]. The other parts of this plant such as leaves,
seeds, roots and fruits are used worldwide for differ-
ent purposes in medicine [1,10,13–15]. The leaves and
fruits are widely used in herbal medicine as anesthetic,
antispasmodic, bronchodilator and as hallucinogenic
[1,10,13–15]. This plant is traditionally used by the
different ethnic communities therefore some has been
done on biochemical screening, total phenolics, antiox-
idants and antimicrobial activities in India [13–15,19].
They have been suggested that the crude extracts from
this plants used in allopathic and herbal medicine are
potential sources of antiviral, antitumoral and antimi-
crobial agents [13–15,19]. The literature search shows
that there is no works have been done on the crude
extracts of Omani Datura species by GC–MS. There-
fore, the objective of this work is to identify the
chemical ingredients and total phenolics contents of
different crude extracts from the locally grown D.
metel.
2.  Materials  and  methods
2.1.  Chemical  and  materials
All the chemicals used in this present study such
as hexane, ethyl acetate, chloroform, butanol and
methanol were analytical grade. Rotary evaporator and
Soxhlet extractor were used for samples preparation. The
absorbance was measured by UV spectrophotometer at
the fixed wavelength 750 nm.
2.2.  Plant  materials
The fruits samples of D.  metel  were collected on
October 12, 2012 from Tanuf, Nizwa, Sultanate of Oman.
All the fruits samples were collected from two plants.
Both plants shape and size were almost similar. The
samples were transported to a laboratory and kept at
room temperature for cleaning, drying and extracting.ersity for Science 7 (2013) 209–215
The fresh fruit samples were separated from the affected
one and cut into small pieces [18].
2.3.  Sample  preparation  and  extraction
The fresh samples were washed thoroughly with
water, cut into small pieces and dried under shade at
room temperature for 3 days. The fruits samples were
ground using a grinder for 20 s. The air-dried fruits were
pulverized into powdered form by blender. Coarse pow-
ders sample (190 g) was extracted with methanol solvent
(350 ml) by using Soxhlet extractor for 3 days. After
complete extraction, the methanol solvent was dried at
40 ◦C by using rotary evaporator (Yamato, Rotary Evap-
orator, and Model-RE 801). Then the methanol free
crude extract was defatted with water and subsequently
extracted with different polarities of solvent such as hex-
ane, chloroform, ethyl acetate and butanol. All the crude
extracts are concentrated and dried under vacuum to
give hexane (8.5 g), ethyl acetate (0.77 g), chloroform
(11.6 g), and butanol (8.7 g) and residual methanol frac-
tions (0.130 g) respectively [19–21].
2.4.  Evaluation  of  total  phenol  contents
The total phenolic content was estimated by
Folin–Ciocalteu reagent method [18–21] with minor
modification. Each of the crude extracts (1 mg) was taken
into separate test tubes and dissolved it with methanol
(1 ml). Folin–Ciocalteu reagent (10 ml) was taken in
a 100 ml volumetric flask and dissolved with water
(90 ml). Na2CO3 (3 g) was diluted in water (50 ml). Gal-
lic acid (0.03 mg) was dissolved in methanol (10 ml).
The crude extracts sample (200 l) was taken in a test
tube and added FCR (1.5 ml). The test tube was kept in
the dark place for 5 min. Then Na2CO3 solution (1.5 ml)
was added to it. The solution was mixed well by hand.
Similar procedure was followed for gallic acid standard.
All the test tubes were kept in a dark place for 120 min.
The absorbance of the tested samples was measured by
UV spectrophotometer at the fixed wavelength 750 nm.
2.5.  GC–MS  analysis
Different crude extracts from fruits of D.  metel  was
performed using a Perkin Elmer GC–MS (Model Perkin
Elmer Clarus 500, USA) equipped with a VF-5 MS fused
silica capillary column (30 m ×  0.25 i.d., film thickness
0.25 m). An electron ionization system with ionization
energy of 70 eV was used for the detection of the chem-
ical ingredients. Helium gas with purity 99.999% was
used as a carrier gas at constant flow rate of ±1 ml/min.
M.A. Hossain et al. / Journal of Taibah Univ
Table 1
Total phenol content of hexane, ethyl acetate, chloroform, butanol and
methanol crude extracts from the fruits of D. metel.
Extract Total phenolic mg/g dry crude extract
Hexane 41.5
Ethyl acetate 135.36
Butanol 144.7
Chloroform 335.12
Methanol 235.75
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hass transfer line and injector temperature were set
t 220 and 290 ◦C, respectively. The temperature pro-
ram was set for oven from 50 to 150 ◦C at 3 ◦C/min,
hen held isothermal for 10 min and finally raised to
50 ◦C at 10 ◦C/min. The crude extracts were diluted
ith methanol solvent into 100 folds. The diluted sam-
les (1 l) were injected in the split mode with split
ation 120:1. The delay time was 2 min and the total
unning time was 75 min. The relative percentage of
he chemical ingredients in crude extracts from fruits
f D.  metel  was expressed as percentage by peak area
ormalization.
.6.  Identiﬁcation  of  chemical  ingredients
The chemical ingredients in different crude extracts
rom the fruits of D.  metel  were identified based on
C retention time on VF-5 capillary column. The chro-
atogram was interpreted using NIST library consisting
wo hundred thousand compounds [18–21]. The name,
olecular weight and percentage of unknown com-
ounds were evaluated by software.
.  Results
.1.  Chemical  composition  of  different  extracts
The result of total phenol contents of five crude
xtracts from the fruits of D.  metel  was given in Table 1.
he total phenol contents varied from 41.5 to 335.12 mg
allic acid/g dry weight.
The hexane crude extract from the fruits of D.
etel contained 17 different chemical ingredients,
epresenting 4.89% of the total extract. The iden-
ified and characterized of chemical ingredients in
exane crude extract was listed in Table 1 accord-
ng to their elution order on a fused silica capillary
olumn [18,21]. The chemical ingredients in the
exane crude extract (Table 2 and Fig. 1) to be 2-
eptenal, hexanoic acid, z-2-decenal, 2,4-decadinal,ersity for Science 7 (2013) 209–215 211
2.4-decadinal(2E,E), 3-tetradecene, (z), neophytadi-
ene, hexadecanoic acid, 9,17-octadecadienal, 9,12-
octadecadienoic, 2-monopalmitin, -monolinolein, 3-
hydroxypropyl (9E)-9-octadeconoate (oleicacid, 3-
hydroxy proylether) and squalene.
The semi dry ethyl acetate crude extract was found
to have 4 different chemical ingredients, representing
3.09% of the total extract. The chemical ingredients
obtained in ethyl acetate extract (Fig. 2 and Table 2)
were butanol, pentanoic acid,1-hexadecanol and squa-
lene hydrocarbon.
The chloroform crude extract was to have 12 differ-
ent chemical ingredients, representing 3.87% of the total
extract from fruits samples. The chemical ingredients
found in ethyl acetate crude extract (Fig. 3 and Table 2)
were as pentanoic acid, 2,2-dimethyl-3-hexanone, 2-
heptanol, hexanoic acid, octanoic acid, 2-decanol,
nonanoic acid, 2,4-decadienal, 2,4-decadienal(E-E),
nonanoic acid, 2-oxo-ME and hyoscyamine.
The butanol crude extract contained 7 different chem-
ical ingredients, representing 2.03% of the total extract
from fruits samples. The chemical ingredients found in
ethyl acetate extract (Fig. 4 and Table 2) were as apoa-
tropine, hexadecanoicaci, butylether, 2-monopalmitin,
9-octadecenoic acid(E), butyl stearate, squalene and -
sisterol.
4.  Discussion
The plants contains polyphenolics ingredients, sec-
ondary metabolites, are distributed among the plant
kingdom and sometimes the total phenol contents in
the plant is very high [1–4]. Sometimes the total phe-
nol contents are varied from one part of the plant to
another. Polyphenolics ingredients contain not only the
phenol compound but there are several groups of com-
pounds such as flavonoids, terpenoids. Due to hydrogen
and an electron donating capabilities all the polyphe-
nolics compounds are chemically very active. In the
solution, they produced free radicals and reacts with
the metal ions to form metal–hydrogen chelating bond.
The total phenol contents of different crude extracts
from the leaves, fruits, seeds and stems of D.  metel  has
been reported [13–15] to exhibit different concentra-
tion varied from 0.379 to 0.114 mg GAE/g dry weight
samples. Other scientists Liu et al. [20] have shown
the total phenol contents into the fruits of D.  metel
to be 0.57 ±  0.002 (mg GAE/g dry weight samples).
The total phenol content of the five crude extracts was
determined by the Folin–Ciocalteu method is reported
as gallic acid equivalents (Table 1). In the present
study, the highest total phenol contents were found
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Table 2
Chemical composition of different crude extract from the fruits of D. metel.
Sl. No Compound name Retention time MW Fruits (%)
Hexane crude extract
1 2-Heptenal 5.99 112 0.66
2 Hexanoic acid 6.52 116 0.59
3 Z-2-Decenal 17.2 154 0.44
4 2,4-Decadinal 18.53 0.27
5 2,4-Decadinal (2E,E) 19.45 152 0.32
6 3-Tetradecene, (z) 30.3 196 0.22
7 Neophytadiene 38.92 278 0.64
8 Hexadecanoic acid 43.08 256 6.58
9 9,17-Octadecadienal, (z) 43.7 264 1.20
10 9,12-Octadecadienoic 48.24 280 44.09
11 2-Monopalmitin 51.37 330 3.68
12 B-Monolinolein 55.91 354 13.70
13 3-Hydroxypropyl(9E)-9-octadeconoate (oleicacid,3-hydroxyproylether) 56.07 340 9.96
14 Squalene 65.56 410 14.52
15 Hydrocarbon 70.52 0.74
16 Hydrocarbon 71.29 2.29
17 Hydrocarbon 71.81 0.02
Ethyl acetate crude extract
1 Pentanoic acid 6.39 102 7.14
2 1-Hexadecanol 38.72 242 2.64
3 Squalene 65.37 69.86
4 Hydrocarbon 71.13 5.08
Chloroform crude extracts
1 Pentanoic acid 4.15 102 2.90
2 2,2-Dimethyl-3-hexanone 5.26 128 0.41
3 2-Heptanol 6 112 1.43
4 Hexanoic acid 6.78 116 63.83
5 Heptanoic acid 9.82 130 4.64
6 Octanoic acid 13.6 144 3.17
7 2-Decanol 17.18 186 0.85
8 Nonanoic acid 17.59 158 1.99
9 2,4-Decadienal 18.51 152 0.35
10 2,4-Decadienal(E-E) 19.43 152 0.38
11 Nonanoic acid,2-oxo-ME 20.84 186 1.82
12 Hyoscyamine 50.96 289 5.89
Butanol crude extracts
1 Apoatropine 46.43 271 14.44
2 Hexadecanoicacid, butylether 49.52 312 11.02
3 2-Monopalmitin 51.35 330 2.13
4 9-Octadecenoic acid(E) 54.24 10.14
5 Butyl stearate 54.97 340 3.62
6 Squalene 65.58 410 5.60
7 Beta-sisterol 71.11 450 6.29in chloroform fraction while the lowest content were
found in hexane fraction. The five crude extracts from
the fruits of D.  metel  were able to donate free rad-
ical or an electron and the total phenol contents of
the fruits crude extracts of were found to be in the
order of chloroform > methanol > butanol > ethyl acetate
extract > hexane extract.Sensitive GC–MS was used for the identification
of different chemical ingredients in the crude extracts
obtained from the fruits of D.  metel. The chemi-
cal compounds hexanoic acid, 9,12-octadecadienoic,
-monolinolein, squalene, hyoscyamine, beta-sisterol,
apoatropine were obtained at very high concentration
[22–23]. All the major chemical ingredients obtained
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,  15-Jan-2013 + 17:25:04
1ul, 100:, Nizwa University-Dr.Amzad
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Time0
100
%
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TIC
1.10e8
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57.14
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43.90
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65.56
57.46
61.9957.91 71.31
70.52 72.81
Fig. 1. A typical gas chromatogram of the chemical ingredients of hexane extract from the fruits samples.
,  16-Jan-2013 + 17:35:161ul, 100:, Nizwa University-Dr.Amzad
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100
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3.02
3.44
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Fig. 2. A typical gas chromatogram of the chemical ingredients of ethyl acetate extract from the fruit samples.
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Time0
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%
Datura fruit CHloroform K3A4 Scan EI+ 
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Fig. 3. A typical gas chromatogram of the chemical constit44.00 49.00 54.00 59.00 64.00 69.00 74.00
uents of chloroform extract from the fruits samples.
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,  15-Jan-2013 + 22:43:461ul, 100:, Nizwa University-Dr.Amzad
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45.54
49.52
47.04 52.59
54.24
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57.12 65.57
57.43 64.81
60.02
69.21
al constFig. 4. A typical gas chromatogram of the chemic
from different extracts are hydrocarbon, flavonoids,
terpenoids, phenolics derivatives etc.  All the major
chemical ingredients have previously been reported from
a number of other plant species [1–4,15–19].
These identified chemical ingredients in different
crude extracts are considered to be a part of plants’
defence systems, and as such have been included
in a large group of protective molecules found in
plants named ‘phytoanticipins’ or ‘phytoprotectants’
[13–15,17–21]. Thus, the identification of a good num-
ber of chemical compounds from different crude extracts
D. metel  by GC–MS might have some ecological signif-
icance. However, so far as we know, nobody reported
before the identification of chemical constituents in the
crude extracts of D.  metel.  So this is the first report of
plant crude extract in this laboratory. No similar result
for the total phenolic was found in the fruit crude extracts
of D.  metel  [13–15].
5.  Conclusion
The study of phenolics contents of five plant crude
extracts from the fruits of Datura  metel  showed that
the chloroform crude extract shows promising phe-
nol contents when compared to other crude extracts.
According to the phenolics result chloroform crude
extract could be used as a natural antibiotics for dif-
ferent diseases. Also this plant could serve as useful
source of new antimicrobial agents. Further studies
are needed for the isolation and identification of indi-
vidual compounds from the plant crude extracts of
Omani Datura species and also in  vivo  studies are
needed for better understanding of their mechanism of
action.ituents of butanol extract from the fruits samples.
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